Acetylcholine receptors and the cytoskeletal connection.
1. The post-synaptic membranes of neurons and muscle cells are characterized by clusters of transmitter receptors, the number and type of which help to determine synaptic efficacy. Here I briefly review what is known of the mechanism of clustering of nicotinic acetylcholine receptors (AChR) at neuromuscular synapses. 2. The extracellular protein agrin is thought to be secreted by the motor nerve terminal and trigger localized clustering of AChR in the post-synaptic membrane of the skeletal muscle cell. 3. Binding of agrin to its receptor, alpha-dystroglycan, is followed by rearrangements of the muscle membrane cytoskeleton with localized replacement of dystrophin by utrophin. It remains unclear how these changes relate to the clustering of AChR. 4. In separate studies, RAPsyn/43k protein, a protein associated with the inner face of the post-synaptic membrane was shown to be able to cluster AChR and link them to the cytoskeleton when both proteins were co-transfected into fibroblasts. 5. Mutational studies on RAPsyn identified putative binding domains for AChR and for the cytoskeleton within the RAPsyn primary structure. Targeted disruption of the RAPsyn gene in mice prevented post-synaptic AChR clustering and led to neonatal lethality. Thus RAPsyn might be the final link in the pathway that leads to AChR immobilization in the post-synaptic membrane. 6. The recent observation that active forms of agrin are not restricted to cholinergic regions of the brain suggests that analogous pathways may exist for clustering other receptor types.